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ABSTRACT 
 
 
 
 
 Amylose content is one of the main characteristics to measure the quality and 
texture of rice. This research aims to conduct a non-invasive measurementof amylose 
content in rice grains using a Visible-Shortwave Near-Infrared Spectroscopy (VIS-
SWNIRS) through the combination of two methods: Principal Component 
Regression (PCR) and Artificial Neural Network (ANN). Three data sets of rice 
samples (spectral VIS-SWNIR and amylose content reference) from three types of 
rice (brown rice, basmati rice and white rice) that are available in the Malaysian 
market were used and processed separately. The effect of data shift in the reflection 
spectrum was eliminated using the zero, first and second order derivatives which 
were then combined with the zero, first and second order of the Savitzky-Golay 
filter. The data spectrum spread was reduced using Singular Value Decomposition 
(SVD). The PCR and ANN methods were applied with 65% of the data sets were 
used for training while the remaining 35% were used for testing. The research 
analysis results have found that the Root-Mean-Square-Error of Calibration 
(RMSEC),the correlation coefficient of calibration (rc), the Root-Mean-Square-Error 
of Prediction (RMSEP), and the prediction correlation coefficient (rp) of PCR for 
brown rice were 2.96, 0.44, 2.74, and 0.22 respectively. For basmati rice, the 
corresponding values were 1.93, 0.57, 1.98, and 0.40 while for white rice the values 
were 2.42, 0.73, 2.65, and 0.62. In the meantime, ANN analysis yields the values of 
0.70, 0.99, 0.96, and 0.88 for brown rice, 0.24, 0.99, 0.31, and 0.99 for basmati rice 
and 1.03, 0.95, 1.05, and 0.93 for white rice. The results suggest that VIS-SWNIRS 
is suitable and has the potential to be used in the non-invasive assessment of amylose 
content in rice grains from three types of rice in the Malaysian market. 
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ABSTRAK 
 
 
 
 
Amilosa merupakan salah satu ciri utama dalam menentukan kualiti dan 
tekstur beras. Kajian ini dijalankan untuk mengukur kandungan amilosa secara tidak 
invasif dalam bijirin beras dengan menggunakan alat Visible-Shortwave Near 
Infrared Spectroscopy (VIS-SWNIRS) melalui dua gabungan metod iaitu Principal 
Component Regression (PCR) dan Rangkaian Neural Tiruan (ANN). Tiga set data 
sampel beras (VIS-SWNIR spektra dan rujukan kandungan amilosa) daripada tiga 
jenis beras (beras perang, beras basmati dan beras putih) yang terdapat di pasaran 
Malaysia telah diguna dan diproses secara berasingan. Kesan peralihan data dalam 
spektrum pantulan telah dihapuskan dengan menggunakanterbitan perintah sifar, 
perintah pertama dan perintah kedua dan kemudian digabungkan dengan 
menggunakan penapis Savitzky-Golay perintah sifar, perintah pertama dan perintah 
kedua. Penyebaran data spektrum telah dikurangkan dengan menggunakan Singular 
Value Decomposition (SVD). Kaedah PCR dan ANN telah diuji menggunakan 65% 
daripada set data dan disahkan menggunakan 35% baki daripada set data berkenaan. 
Hasil analisis kajian mendapati Punca Min Kuasa Dua Ralat Penentukuran 
(RMSEC), pekali korelasi penentukuran (rc), Punca Min Kuasa Dua Ralat Ramalan 
(RMSEP), pekali korelasi ramalan (rp) PCR bagi beras perang adalah 2.96, 0.44, 
2.74, 0.22 setiap satu. Manakala untuk beras basmati adalah 1.93, 0.57, 1.98, 0.40 
dan beras putih pula adalah 2.42, 0.73, 2.65 dan 0.62. Analisis ujian ANN pula 
menunjukkan keputusan beras perang adalah 0.70, 0.99, 0.96 dan 0.88. Manakala 
untuk beras basmati adalah 0.24, 0.99, 0.31 dan 0.99, seterusnya bagi beras putih 
adalah 1.03, 0.95, 1.05 dan 0.93. Keputusan kajian mencadangkan bahawa 
penggunaan VIS-SWNIRS adalah sesuai dan berpotensi untuk digunakan dalam 
menilai kandungan amilosa terhadap bijirin beras secara tidak invasif dengan 
menggunakan tiga jenis beras dalam pasaran Malaysia. 
